decision models into marketing classes. They argue that such use of spreadsheet based decision models enhance managerial decision making by enhancing consistency, decision options, group decision making, and mental models (Lilien et al. 1998) . However, despite the fact that spreadsheets have been around and their usage in decision making is also not new (cf. Black et al. 2005; Dembeck and Stout 1997; Hwarng 2001; Lilien et al. 1998; Palocksay and Markham 2002; Sosin et al. 2004; Yi and Davis 2003) , very few have focused on use of spreadsheet to enhance marketing decision making or introducing accountability into the marketing function, in general. The spreadsheet based Marketing Engineering course by Lilien and Rangaswamy (Lilien et al. 1998 ) is targeted at the graduate students and focuses on more strategic marketing decisions. The current manuscript addresses a gap by focusing on a course that is targeted at the undergraduate students. The course uses spreadsheets in the context of marketing decisions and develops an accountability mindset among undergraduate marketing students. It is specifically designed for undergraduate students because they are often hired at the operational level and would most likely benefit from focus, objectivity and structure in learning the basics of managerial decision making. We believe that this is accomplished, in part, by the use of spreadsheets. This paper starts out by examining the extant literature that have focused on the use of spreadsheet in an education and training context, and explores some of the theories that help develop a model of learning. This is followed by a narrative of the course context where spreadsheets are used and an explanation of assessment data collected over multiple semesters.
Because of the descriptive nature of this study, no hypotheses are proposed. Instead, we simply provide details of the course, which uses Excel Spreadsheets, as a basis for imparting marketing accountability mindset among marketing students. Next is a description of how the course outcomes were assessed along with descriptive statistics to illustrate whether the course achieved its goals. In addition, correlation analyses are used to assess the relationships between different aspects of course outcomes. Finally, a discussion of the results, limitations and implications is presented.
Extant Literature: Spreadsheet in Business Education
Several authors have approached the use of spreadsheets in decision making from a very diverse perspective (cf. Black et al. 2005; Dembeck and Stout 1997; Hwarng 2001; Grossman 2006; Lilien et al. 1998; Markham and Palocksay 2006; Palocksay and Markham 2002; Sosin et al. 2004; Yi and Davis 2003) . Sosin et al. (2004) examine the use of technology (including spreadsheets) in economics education. They found that the relationship between use of technology and student performance is not very clear. They suggest that it is not relevant to ask "whether to use or not use technology, but what technology to use in what manner" (Sosin et al. 2004, p 257) . Yi and Davis (2003) develop and validate an observational learning model of computer software training and skill acquisition, which is discussed later in detail. Palocsay and Markham (2002) describe a course that uses spreadsheet in teaching decision support systems to IT students. Markham and Palocksay (2006) detail the use of spreadsheet in scenario analysis in a classroom. Hwarng (2001) employs a simulation in his course that uses the spreadsheet as a platform to teach student the nuances of simulation models. Grossman (2006) describes the process of spreadsheet engineering in a management science course. These examples illustrate the extensive use of spreadsheet for teaching and training purposes, primarily in OR/MS, decision sciences and MIS areas, with a focus on teaching the intricacies of the spreadsheet.
Few of the extant studies have focused on use of spreadsheets to strengthen accountability in marketing functions. Lilien et al. (1998) advocate the use of spreadsheet-based models to make marketing decisions and have incorporated these in their 'marketing engineering' course package. They argue that without this shift in decision making approach, managers are limited to conceptual marketing and may suffer from responsibility bias and underrepresentation of measurable outcome variables. Spreadsheet based decision models provide focus and objectivity in managerial decision making, at the operational as well as strategic levels. Dembeck and Stout (1997) demonstrate that managers in a multinational firm can use spreadsheet software to arrive at an optimal solution to marketing problems such as what to produce and its mix. They suggest that "Decision analysis facilitated with a computerized spreadsheet can help financial managers sift through complex business opportunities and choose the most appropriate ones given their organization's objective(s).." (p. 33). Black et al. (2005) demonstrate the usefulness of using Microsoft Excel in developing online survey instruments, and conclude that "Excel provides a useful, flexible, and easy to use Internet survey design program" (p 70). Thomas (2000) critiques extant financial reporting methods and suggests alternate performance measures. McDonald (2005) provides a conceptual framework for bringing clarity to measuring marketing effectiveness.
Learning Models for Computer Skill Development: Yi and Davis (2003) state that industry in US spends about $57 billion annually on formal training with enhancing computer skills as the most often cited content. Hence, the effectiveness of these training programs is extremely crucial. Yi and Davis (2003) take a detailed look at various learning models -e.g., traditional lecture based model of learning (Bolt et al. 2001; Compeau and Higgins 1995a; Johnson and Marakas 2000; and Simon and Werner 1996) , computer-aided learning model (Gist et al. 1988 (Gist et al. , 1989 , and self-study oriented model Simon and Werner 1996) , and based on their review of extant literature conclude that the behavioral model of learning results in better training outcomes than other models. They also contend that although various training methods relying on different learning models are used by industry, the pros and cons of these approaches are not well understood. Detailed discussions of training techniques and behavioral models of learning have been provided by studies such as Donovan and Radosevich (1999) ; Kozlowski et al. (2001); May and Kahnweiler (2000) ; and Salas and Cannon-Bowers (2001) .
The underlying theoretical rationale for behavioral model of learning comes from social cognition theory (Bandura 1986 ) which essentially suggests that people learn by first watching someone else perform a target behavior and then reenacting it. The stages in this observational learning processes include attention, retention (cognitive registration), production (overt action to produce desired response), and motivation (favorable consequences of production leads to repeat performance). Yi and Davis (2003) use this social cognitive theoretical framework to develop a comprehensive model for the observational learning process and then test it empirically. They found that the observational learning process had a significant influence on both declarative knowledge and post-training self-efficacy, which, together with task performance constitutes the three most commonly used outcome variables (Colquitt et al. 2000) . Yi and Davis (2003) expanded task performance into immediate and delayed task performance. Declarative knowledge captures a person's initial cognitive representation of the task, and knowledge about facts and things. It can be measured either by verbal specification of task objectives or by questions designed to assess a student's understanding of the key concepts (Yi and Davis 2003) .
Self-efficacy has been defined as "one's perceived performance capabilities for specific activity" (Kraiger et al. 1993, p. 320) . Yi and Davis (2003) use post-training self-efficacy in their study.
While self-efficacy and declarative knowledge capture the cognitive part of the training outcome, task performance captures the behavioral aspects. Extant studies have found a positive relationship between these three outcome variables (see the meta-analysis studies by Colquitt et al. 2000; Locke and Latham 1990; and Stajkovic and Luthans 1998; and Yi and Davis 2003 for a more recent empirical study).
Another relevant theoretical framework often used to explain the adoption of technology is Technology Adoption Model -TAM (cf. Davis 1986; 1989; 1993; Davis, Bagozzi, and Warshaw 1989; Venkatesh and Davis 1996) and it is based on the theory of reasoned action (Ajzen and Fishbein 1980; Fishbein and Ajzen 1975) . The TAM framework is relevant because spreadsheet and its usage in decision making are seen as something that involves math and technology by business students in general and marketing students in particular and hence are approached with some fear and apprehension (Grossman 2006; Jordan et al. 1997; Papageorgiou 1996) . Grossman (2006) also states that knowledge and use of spreadsheet for serious work is not easy.
TAM model (cf. Davis 1986; 1989; 1993; Davis, Bagozzi, and Warshaw 1989; Venkatesh and Davis 1996) includes two variables -perceived ease of use and perceived usefulness as determinants of behavioral intention and subsequent actual use. Venkatesh and Davis (1996) suggest that direct hands-on experience by users enhances system specific ease of use perception. In addition, both Davis (1989) and Venkatesh and Davis (1996) suggest that perceived ease of use is similar to self efficacy.
Finally, consumer psychology literature under the rubric of means-end-chain or hierarchy of goals (Gutman 1982; Gutman 1997 ) suggests that beyond the task level determinants such as ease of use and usefulness, people are driven towards action by higher level goals and outcomes. Gutman (1997) proposes three levels of goals -action goals that are linked to the act itself, outcome goals associated with immediate effects of the action, and the highest level goals or consequences including the indirect effects of the outcome. Since its inception, the means-end-chain has been used to explain consumer behavior in varied context such as perception of soft drinks (Gutman 1997) ; US President (Bagozzi and Dabholkar (2000) , Food retailing (Devlin, Birtwistle, and Macedo (2003) ; service employees (Pieters, Bottschen and Thelen 1998); and higher education (Gutman and Miaoulis 2003) . This means-end-chain model has been investigated in a higher education context, resulting in the finding that it could be used to develop service positioning strategies (Gutman and Miaoulis 2003) . These studies suggest that some of the outcome goals associated with education include competence (a direct outcome of the act itself) as well as higher order consequences such as success in life, jobs, and interviews.
In our study, the design of the course and the pedagogical tools used allow the students to use the spreadsheets in marketing context. The case-let-based hands-on approach organized by modules that increasingly get more involved and/or difficult and the manageable smaller set activities to be completed in each block help students acquire direct experience. With this, students find it easy to use spreadsheets in marketing decisions and develop a sense of competence. They come to realize that use of such tools in marketing decisions puts them on a firmer ground than if they made these decisions based on gut-feeling and intuition. Repetition of this process during the semester helps them see that it is not that difficult. Success in solving the spreadsheet problems along with frequent feedback helps the students see the usefulness of the tool in marketing decision making and realize that it may be a good skill for their future.
Relying on these studies, we use perceived ease of use (or post use self efficacy) with different spreadsheet-intensive modules and perceived usefulness of the content knowledge covered in these to assess whether the pedagogy adopted in the course achieves its objectives, We believe that the perceived ease of use and usefulness of the various spreadsheet modules will make students see their benefits and hopefully encourage them to make more use of the spreadsheet in making marketing decision in future -either in other classes or in their work environment. In addition, we also looked at the students' perception of outcome benefits (i.e., task specific competence and success in life and jobs) resulting from the application of spreadsheet knowledge in marketing decisions.
These form the theoretical basis for the discussion of the context for this study, which is a course that relies on spreadsheets to impart data based decision making skills and an accountability mindset among undergraduate marketing students. In the next section, we present the details of the course.
Study Context: Spreadsheets in marketing decision making
The study context is a course called Marketing and Money (henceforth referred to as M and M) taught at a major comprehensive American university in the Southwest. M and M is a required course for undergraduate Marketing students. It is scheduled to be taken immediately after the Marketing Principles course, but before advanced marketing courses and electives. M and M is intended to reinforce the content knowledge gained in basic accounting and mathematics classes and incorporate this knowledge within the context of marketing decisions to develop an accountability mind set among marketing students. Students typically come to this class having completed the mandatory sophomore-level MIS and Decision science classes that initially expose most of them to spreadsheets. M and M takes this further by relying heavily on Excel spreadsheets for computation of some of the commonly used marketing metrics, The M and M course consists of 12 modules through which content knowledge is introduced and reinforced. Ten of these are concept modules and two are "How To" modules. concepts interspersed with as well as followed by several one page case-lets from a collection of nearly 200 marketing math oriented case-lets, problems and teaching notes obtained from several colleagues at other universities. Some new case-lets were also specifically written for this class by the professor. All case-lets obtained from other sources were revised to fit to one page, updated (year, focal product etc.) and appended with specific questions intended to take the student towards the final answer, step-by-step. In a typical semester only about 50 of these caselets are used. This allows easy customization of the course from semester to semester. Therefore, there is no text book for this apparently rather unique undergraduate course.
In a typical module, while the earlier case-lets are manually solved, step-by-step, only the broad steps needed for the solution are provided for the later ones. During the semester, students are afforded the opportunity to solve many of both types of case-lets using Professor-provided highly structured Excel spreadsheets. They can access the Professor's own Adobe Excel solution, but not the formulae behind the correct solution. This approach is intended to (1) give students hands-on knowledge about how to use spreadsheets to solve marketing related problems described in the ten concept modules, and (2) reinforce their knowledge by going through the detailed computational process that involves first entering the case-let information in the Excel input cells, then figuring out the formulae for computing the answers in the Excel output cells.
We would like to point out that the Excel templates that accompany many a marketing or other textbook have the formulae already in place. Therefore, the student has very little incentive and in our experience, very little clue about "how the correct answer was obtained" in these spreadsheet templates. In contrast, in the M and M Professor-provided spreadsheets, the students receive help in organizing and presenting the case-let data, but are forced to write their own formulae to come up with the correct answers. In addition, this format allows multiple levels of challenge, as desired by the Professor: students could be given the Excel solutions (in PDF format) and the formulae; solutions, but not the formulae (as implemented for the concept modules and assignments based on those); and neither the solution nor the formulae (as implemented for the "How To" modules and assignments based on those).
The "How To" modules are quite different from the concept modules. In the first "How To" (M-How to-01) students learn to develop a detailed Excel spreadsheet for a practice case-let on paper from scratch, as opposed to using the Professor's spreadsheet. They then solve their own spreadsheet and come up with the answers to the case-let. The second "How To" module (M-How to-02) requires students to create a Power Point presentation from their own just completed M-How to-01 Excel spreadsheet.
During the semester, student skills and knowledge base are assessed through 5 graded assignments, each worth 10% of the semester grade (accounting for 50% of the semester grade).
Three of the graded assignments, typically one every month, involve solving 5 mini-case-lets each from the currently scheduled concept modules, using the Professor's Excel worksheets, as explained above. The fourth graded assignment, a comprehensive case called CC1, involves students creating their own Excel workbook for a brand new case-let, after completing M-How to-01 and practice case-lets therein. Here, the Professor does not provide the solution (Excel or PDF file), but simply provides the bottom line answer to the case-let as "clues" The fifth and last graded assignment, CC2, involves creating the Power point presentation for the CC1 case-let using the just completed Excel spreadsheet from M-How to-01, again after going through the practice case-lets in M-How to-02.
Exhibit 1 provides a description of the ten content modules and the two "How to" modules. Exhibit 2a illustrates a typical mini-case-let, while 2b is its Excel template, in which the ?s in the Inputs section are to be replaced by raw data from the case-let and the Cs in the Outputs section are to be replaced by student-supplied formulae for obtaining the correct answers. Exhibit 2c is the Professor's PDF solution that is available to students, while Exhibit 2d is the Professor's formula sheet in PDF again, which is NOT provided to the students.
A mid term examination (20%) and a final examination (30%), both closed-book (formula sheet is provided) and multiple choice, account for the other half of the semester grade.
The mid term exam consists of 25 questions to be completed in 80 minutes, while the final exam doubles the number of questions to 50, but increases the time available to only 120 minutes. The exam questions are designed to test application rather than memory recall. Each question is a micro-case involving a marketing decision situation and the question typically asks students how they would approach the problem and provides 5 answer choices. The exam questions are mostly non-quantitative, emphasizing recognizing the correct approach to the situation, as opposed to number crunching.
Course Assessment:
While the typical college-mandated student evaluation has been implemented, more specific feedback is obtained using an end of the semester questionnaire measuring students' perceived ease of use and self-efficacy (Davis 1989; Kraiger et al. 1993; Venkatesh and Davis 1996; Yi and Davis 2003) . The perceived ease of use is measured through self reported difficulty associated with various assignments and concepts taught in the course, on a ten point semantic differential scale of 1 (Not at all difficult) to 10 (Very difficult). Perceived usefulness is also measured likewise on a scale of 1 (Very low) to 10 (Very high). Perceived outcome benefit is measured by asking students to assess their own competence on various outcome variables and its relevance to their future life and jobs using eight questions (A01, A02, and A04 through A09), again on a 1 (Strongly disagree) to 10 (Strongly agree) scale. Finally, we checked for association using correlation coefficients between the composite score for competence (i.e., outcome benefit) as well as perceived difficulty, and usefulness, first for the assignments (Table 1) and then for the concept modules ( Table 2 .) We are not using multiple regression because prediction is not the objective of this study. We are also not interested in finding which of the assignments or concept modules influence the self assessed competence the most. We are merely interested in finding out whether the self-assessment of competence is associated with usefulness and difficulty. The figures in Table 1 and Table 2 suggest an association between the self assessed competence (strong and significant correlation coefficients) and the student's perceived usefulness of different assignments as well as various concept modules. In comparison, the relationship between competence and student's perceived difficulty of different assignments as well as various concept modules are almost non-existent (mostly non-significant).
Discussion:
The first demonstrated by the instructor. This is first observed and then re-enacted by the students.
Afterwards, there is substantial reinforcement in the forms of various assignments. The case-lets used in the concept modules and assignments are designed to represent marketing decision making situations. This seems to enhance the students self efficacy despite the associated difficulty. In fact, our analyses indicate that as the perception of usefulness associated with various assignments increase, the student's self perception of competence or outcome benefits also increases. However, perceived difficulty seems to have little impact on competence These findings are interesting for the future of spreadsheet and data-based decision making within the marketing context. In order for marketing to become a force in the board room, it needs to demonstrate greater accountability, especially financial and quantitative accountability (Baker and Holt 2004; Ambler 2003; Doyle 2000; and Simms 2003) . Courses like M and M, therefore, become crucial for inculcating such an orientation among future managers, i.e., our current students. Some of the students may indeed be a bit scared of anything quantitative and may find assignments and concepts that lean towards quantitative skills a bit too difficult. However, if the usefulness of such assignments and concepts are apparent, then students may be able to at least partially overcome their phobia, resulting in higher levels of competence or self -efficacy. The behavioral model of learning (Bandura 1986 ) offers some guidance as to how one could enhance learning (Yi and Davis 2003) , especially when it involves using databases and spreadsheets to make marketing decisions. The process outlined in the M and M course could form a basis for successful future educational and training programs that inculcate an accountability mind set among marketing and other managers using a spreadsheet platform. This would be really valuable for the industry since the process used in the M and M course is theoretically rooted and seems to work. Our study also indicates that it is possible to inculcate an accountability mind set among marketing students and managers using the spreadsheet as a platform and the behavioral model of learning may be a way of making such training and education programs more effective. The findings suggest that the key is to make the assignments and concept modules relevant and useful, and not compromise on the rigor or the difficulty associated with them.
Limitation and Implications:
The main limitation is that this investigation is not based on an experiment. We did not investigate the effect of a controlled manipulation on student learning. We simply describe a course that relies on spreadsheet to impart a marketing accountability mindset and report the analysis of routinely collected student feedback data. The course content, its implementation and the feedback instrument have all continuously evolved since 1999 and were not custom created for this study. Self efficacy is captured by a single item measure of ease or difficulty of use [based on assertion by both Davis (1989) and Venkatesh and Davis (1996) benefited students in the long run, their careers etc, except via limited feedback from the handful of very positive anecdotal letters. We were somewhat constrained by the fact that the M and M course is part of the marketing program curriculum and hence does not lend itself easily to rigorous experimental manipulations and control. Hence it was not possible for us to associate the performance in exams and assignments with the assessment instrument. We also did not employ an external measure of competence or efficacy. However, despite these shortcomings, we believe that this investigation provides a description of a process-based training framework for imparting spreadsheet skills that would inculcate a marketing accountability mindset among marketing students. We also believe that the resultant descriptive statistics and the correlation analysis provide valuable insight into the effectiveness of the spreadsheet based course and an important finding: usefulness is a key determining factor of effectiveness.
We hope that this investigation forms the impetus for future, more detailed research efforts that investigate how to inculcate marketing accountability using spreadsheet and data based analysis platforms. There is a need to incorporate some of the well known learning models and theories to develop a contingency perspective of imparting spreadsheet-based skills. It is imperative that we continue to investigate this phenomenon and expand our knowledge base on how to improve such training and education programs. Otherwise, we would continue to waste a significant portion of the billions of dollars spent on computer based training (Yi and Davis 2003) as well as risk an opportunity lost due to marketing not making its full contribution due to a lack of accountability mindset (Baker and Holt 2004) . 9.00 • Cronbach's Alpha score for these eight item scale was 0.942 for the entire data set (low of 0.908 and a high of 0.961).
• Responses to these course assessment questions were measured on a semantic differential scale anchored between 1 (Strongly Disagree) and 10 (Strongly Agree). Texas Bearing Company (TBC) is a small manufacturer of precision machine bearings. Typical of the many different sizes that TBC manufactures is the 3 inch carbon steel cone bearing. TBC sells this to wholesale industrial distributors for resale to retailers of replacement parts. The retailers finally sell the bearing to industrial end-user customers, typically at a retail price of $32.00. TBC estimates that the labor and materials used to make a bearing runs about $9.48. Additionally, $13,650 is required to setup the production run, regardless of the number of bearings produced.
TBC's marketing program is fairly lean: two fields sales representatives who call on the industrial distributors referred to above. Each salesperson receives a salary of $36,000 and travel support of $9,000. Each sales representative also receives a 5% commission for every bearing sales to a distributor account. TBC's advertising and sales promotion efforts total $6,000. Retailers average about 40 % markup based on their selling price to industrial customers, while the industrial distributor's markup 33 % on the price paid to TBC for the bearings. Finally, TBC expects a minimum contribution to margin (i.e. CTM or profits) of $37,000 from its operations.
Questions:
Exhibit 2b: Excel Template for a Typical Case-let (this is available to students) 
